A Novel Approach for Gene Expression Optimization through Native Promoter and 5' UTR Combinations Based on RNA-seq, Ribo-seq, and TSS-seq of Streptomyces coelicolor.
Streptomycetes are Gram-positive mycelial bacteria, which synthesize a wide range of natural products including over two-thirds of the currently available antibiotics. However, metabolic engineering in Streptomyces species to overproduce a vast of natural products are hampered by a limited number of genetic tools. Here, two promoters and four 5' UTR sequences showing constant strengths were selected based upon multiomics data sets from Streptomyces coelicolor M145, including RNA-seq, Ribo-seq, and TSS-seq, for controllable transcription and translation. A total eight sets of promoter/5' UTR combinations, with minimal interferences of promoters on translation, were constructed using the transcription start site information, and evaluated with the GusA system. Expression of GusA could be controlled to various strengths in three different media, in a range of 0.03- to 2.4-fold, compared to that of the control, ermE*P/Shine-Dalgarno sequence. This method was applied to engineer three previously reported promoters to enhance gene expressions. The expressions of ActII-ORF4 and MetK were also tuned for actinorhodin overproductions in S. coelicolor as examples. In summary, we provide a novel approach and tool for optimizations of gene expressions in Streptomyces coelicolor.